Introduction
Polymer based conducting composites have such a large interest in electronic applications due to their unique properties, such as low density, ability to form complex shapes, versatile electrical characteristic and low manufacturing cost. As all polymers exhibits dielectric behavior, it is also considerable in applications for insulation, isolation and microelectronics. The electrical conductivity of insulating polymers materials can be enhanced by incorporating some conducting carbon black filler in the polymer matrix. Electrically conductive polymer composite generated above a reliable filler content known as percolation threshold where an uninterrupted path of conductive particles is formed [1] . The electrical properties of polymer composite depend on the conductive fillers distribution among polymer matrix and as a result on the method of filling. Conductive polyester composite potentially can be used as an electromagnetic interference (EMI) shielding for a protection purpose. Research on several aspects of the conductive polyester composite such as high anti-corrosion property, high temperature resistance and controlled conductivity which are being studied for the future direction in research and technology of electromagnetic interference (EMI) shielding [2] [3] . R. Strumpler and J. Glatz-Reichenbach (1999), has studied the conductivity of polymer composites based on the combination of thermal, mechanical and electrical interaction between the polymer matrix and conductive filler particles. The arrangement of the conductive fillers and the turn out of the conductivity can be explained either by competent medium theory or by percolation theory [4] .The conductivity depends discriminatingly on the volume content of the filler. For extremely low filler portions, the mean separation between conducting particles is vast and the conductance is restricted by the polymer matrix. The point when a sufficient measure of filler is stacked, the filler particles get closer and structure linkages, which bring about an initial conducting way through the entire material. The relating filler substance is known as the percolation threshold. At last, at high stacking of the filler, the expanding number of conducting ways structures a three-dimensional system. In this go the conductivity is high and less touchy to little changes in volume fraction.
The arrangement and dispersion of filler in the polymer matrix hold an important role as a properties controller of the resulting composites. The point when being blended in a solution, filler aggregates are subjected to shear stresses granted from the medium. Consequently, the stream of the medium according to an external force creates the nearby shear stresses that are responsible for scattering. A mixing process might be deciphered as the conveyance of a mechanical energy into the solution for the separation of aggregates. The contradicting component against partition is the coupling energy which holds the aggregates together [5] .There are several doping and mixing technique used by researcher to develop a conductive polymer, M.H. Ali and A. Abo Hashem [6] prepared a sample of Fast Extruding Furnace (FEF) carbon black mixed with CR (Butaclor 41H) and this sample were molded using two-roll mill equipment with roller speed in the range of 24 rev/ min. The samples were left for 24 hours before undergo vulcanization process at optimum temperature of 150º C with approximate pressure 39.2 MPA for 30 minutes. The polymer is shaped in a disc form having a 15 mm diameter and 2 mm thick. The same method was also used by WiriyaThongruanget. al to develop conductive polymer, the only difference is the type of polymer and filler used, curing agents, temperature, pressure and time [7] .
Experimental Methods: a.
Preparation of Polyester Composites:
In this study, the polymer matrix used as doping medium is unsaturated polyester resin. Doping is a process of adding conductive carbon black filler in unsaturated polyester resin to form a conductive polymer composite. Two types of carbon black were used as filler; carbon synthesis from water hyacinth and activated carbon black. In order to achieve a better polymerization for this polyester resin, the catalyst Methyl ethyl Ketone Peroxide (MEKP) is added with percentage of 0.5% for each 100ml of polyester resin. The density of polyester resin is 1.20 g/cm 3 were predetermined using density meter. Mixing Process Using Water Bath Shaker:
The mixing of polymer matrix was done with various percentages (2, 4, 6 and 8) % of carbon black. After preparation of polyester resin with the required content of carbon black filler, the mixture was left out in the water bath shaker for a duration of 2 hours at 40ºC with 125rpm as a constant speed throughout the process. In the studies, the rate of polymerization is slow. Therefore, MEKP with a proportion of 0.5% for 100ml of polyester resin was added at the end of doping process. After the mixing process, the mixture was poured into a dumb-bell shaped mold as shown in Figure 2 . The mold was shaped used CNC machine and the sizes is accordance to the ASTM. The mold was placed in an oven with 80ºC for 1 hour duration to ensure the mixture is completely cured. AC conductivity is one of the studies done on polymer composites on order to obtain information on electrical properties of materials and their interference with electronically conductive electrodes. The electrical conductivity of polyester composites was measured using Precision LCR Meter shown in Figure 3 . Testing frequency ranging from 50 Hz to 1MHz. The pellet of polyester composite sample were placed between two probes which have been coated with gold materials on both surfaces with leads connected to an LCR meter interfaced to a computer for conductivity measurements. The measured conductance G, from 50 Hz to 1 MHz is used to calculate ac conductivity, σ (ac) using the following expression: 
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Results and Discussion
The electrical measurements of polyester composites of different types of carbon black content were obtained at a frequency range from 50 Hz to 1 MHz using Precision LCR meter. The variations of the ac electrical conductivity of the polyester composite with respect to % of carbon black (CB) to polyester resin at 1MHz frequency are shown in Figure 4 . According to the obtained results, the ac electrical conductivity shows weak dependent on CB contents up to 4% CB, and then start to increases linearly with respect to the CB contents. Based on Figure 5 and 6, the conductivity measurements of polyester composites of 2, 4, 6, and 8% of carbon black content were obtained at a frequency of 1MHz and the voltage applied is 2 V. The distances between two electrodes were used as a variable to measure conductance. According to the results obtained, the ac electrical conductivity shows nearly a similar reading for 2% and 4% of activated carbon black. The increase in concentration of activated carbon black up to 6% attributes to more conductivity and may affect the conductivity of the polyester composites. For the carbon black from water hyacinth, the reading obtained was not having much difference at 4% and 6% compared to 4% and 6% of activated carbon black. From the results, the ideal distance for conductance measurement of the electrodes is better at the distance of 4cm since the increase in distance between electrodes can increase the resistivity of the composites.
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Figure 4: Graph of AC conductivity versus carbon black concentration of activated carbon black and carbon black from water hyacinth One of the most important factors in fabrication process is the dispersion of filler in polymer matrix to form a conductive polymer composite. In order to obtain a good conductive polymer composite, doping process plays an important role by adding an appropriate content of carbon black in polymer matrix. Then, the method used for mixing process also need to be highlighted in this study, a proper mixing process is responsible for a even distribution of carbon black filler in polymer matrix. All
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the parameter of water bath shaker should be set by considering the properties of unsaturated polyester resin.Since the mixing process is 2 hours duration, addition of the catalyst was before the mixing process which may cause the mixture to avoid premature cure. The content of catalyst need to be considered since the pouring of mixture in the mold is in longer period. Excessive use of catalyst severely affects the mixing process and curing process in this study. After the curing process, faced some difficulties when remove the samples from mold. As a solution for this problem, a releasing agent was used to remove samples from mold by applying the releasing agent on the surface of mold before pouring the mixture.Releasing agent used to create a thin layer between mold and composites so that it will make it easier to remove the sample from the mold once it has hardened. The releasing agent used in this study is Vaseline which is also known as a petroleum jelly.
Conclusion
Electrical properties of polyester resin with carbon black as fillers were investigated. Electrical conductivity of polyester composites increases with increase of the carbon black concentrations. Based on the result and analyses, the activated carbon black has a higher conductivity compared to the synthesis carbon black from water hyacinth thus able to form better conductive network in the polymer matrix and with suitable amount of loading it able to lower and overcome the percolation threshold of the polymer. For potential use as EMI shielding, the optimum percentage between activated carbon black and unsaturated polyester used is above 6%. As a conclusion, the combination of polyester with carbon black is a good composite and act as a better way to improve conductivity of organic composites at a relatively low cost.
